
RECURRENCE RELATIONS  PROBLEMS 

 

1. Biologists calculate that, when the total amount of a certain chemical in a sea loch reaches 5 tons, 

the water in the loch is sufficiently polluted to endanger the life of fish. The natural flushing 

action of the loch is known to remove 40% of the chemicals each week. 

 A factory which produces this chemical as a by-product seeks permission from the local water 

authority to release it into the loch in batches of 2 tons each week.   

 Should the Authority give its permission? 

 

 

2. The Christmas tree in Dundee City Centre has 260 light bulbs, 15% of which fail in any one year. 

If it is decided to replace 30 failed bulbs each year can it be guaranteed that at least 65% of the 

bulbs will always be lit ? 

                                                     

 

3.    It is reckoned that the drug Drazepam has a decay factor of 0.7. (ie 70% of the drug will remain 

in the bloodstream 24 hours after a dose is administered). 

 A new patient is prescribed this drug and takes 10mg of the drug at the same time each night. 

(a) Explain why the level of Drazepam in the patient's bloodstream can be modelled by the 

recurrence relation dn+1 = 0.7dn + 10,  d0 = 0 

  where dn is the number of mg of Drazepam in the bloodstream after n nights. 

(b) What will happen if the patient takes the drug over a long period of time ? 

 

 

4.  The gardens in Princes Street in Edinburgh are combed once per week for litter and as a result 

80% of the litter is removed. 

 Each week 200kg of new litter is dropped. 

 What happens to the mass of litter in the gardens given that the initial mass of litter was 100kg ? 

 

 

5.  A car radiator holds 8 pints of water when full. Each month 15% of the water is lost and the owner 

adds 1 pint of water to top up the radiator. If the level of the water goes below 6 pints it is 

dangerous to drive the car. Is the owner's policy safe ? 



 

 

6.  In January 1980 a fish farmer released 100 000 trout into a small loch. 

 The natural rate of increase in the fish population is 25% per year with fish being born in the 

spring. Each summer the farmer lets anglers catch a total of 5000 trout from the loch. 

(a)  How many fish will be in the loch 5 years later ? 

(b)  If the situation is allowed to continue indefinitely what would happen to the fish population? 

 

 

7. The deer population of an uninhabited island is 500 on the 1st January of a certain year. The 

"natural rate of increase" in the deer population is estimated to be 8% per year, all calves being 

born in the spring. 

 The owner of the island decides to let hunters kill 50 deer each autumn, but states that, if the 

population falls below 400 deer, he will terminate the hunting until the population of deer again 

goes over 500. 

(a) After how many years will the deer population fall below 400 ? 

(b) After the hunting is stopped how many years will pass before the deer population is again 

over 500 ? 

 

 

8. An antibiotic in the body decays by a factor of 0.92 during each 10-minute period after it is 

administered.  

(a)  If an initial dose of 100 units is administered how much will remain in the bloodstream after 

1 hour ? 

(b)    A doctor prescribes this antibiotic for a patient.  It is known that, to be effective, a level of 

100 units must be maintained and that the antibiotic becomes dangerous if the level exceeds 

300 units.  The doctor prescribes 100 units per hour. 

   Is this satisfactory ? 

 


